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(54) yCTPOflCTBO AM YCTAH0BKH IU1ACTU- 
PH B OBCAflHOfl TPyBE 
(57) HsoflpeTeHKe othochtch k tcxhhkc 
noA3eMHoro peMoirra CKBaxHHU m npefl- ; 
KasHaueHO &ia BOccTaHOBJicMiw repMC- 

THaaUHH oCCBAHbOC KOJTOHH He^TTHHUX, BO- 

AHHboc m raaoBMx ckbbjkhh. Ucjib - noBU- 
neHHC HaACXMocTH paOcmi ycTpoftcTsa 
aa c«ieT npcAOTBpanemtJi sawiMHHBaMHJt 
npofttuibttufc Koityciaix ynopoB 9 b rofcpH- 



pcBaMHOM nnacTupc (III) 3 npM OAHOBpe- 



CO 

to 

5 
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UJ2 

MCtiiioM yupomeHHH ero kg ic.nyKioin . 
YcTpoiiCTHO coAcp^HT nonyio u-anry (I1UI) 

1 c paxiiianbHMMH OTRepCTiiHMH 2 h pac- 
nonoxeinibie b nonocTH m 3 naTpyGxa 
ynopw 9. Ho xonuaM tuumHAPHnecxHX 
ytiacTKOB m 3 pa3NemeHbi hkkhhh xecT- 

KO CBH3aHHUfl c ran 1 m BepXHHfl Y3Jlbl 

yimcTiiemcH (yy) 4, c kotophmh xecTXO 
coeAH:»eiiw ynopw 9. FIoa m 3 pa3MemeHa 
nopHHpyioman ronoBKa 14, c KOTopoft xe- 
ctko CBaaaii iikxhhm KOHeu mil 1 . Hhxhhh 
yy 4 ycTaHOBJie h Ha cpc3icoM oneMCHTe 

Ha IBQ 1 . riOA paAHaAbHblMH OTBepCTHHMH 

2 (Id 1 hmcct b cBoeft nojiocTH nepe- 
k puna Ten b novoKa b bhac cpeaHoft sa- 
rnymxH 10 c 4>HKcaTopoM, flpH noAaMe 

xuakocth BO BHyTpeHHWW nOAOCT* HI 3 
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connaercH Aaiwiemic, o6ccne»iitoaK)inee 
pacanipcmie it npiracaTHe fll 3 ao nonHoro 

KOHT3KT3 CPO rO<J>pHpO B3 IIHOft MaCTH K 

BHyTpeiiHeft ctciikc oGcaAnofi koaohhm. 
TepMeTHsanHH BiiyTpeiuiert nonocTH m 3 
ofiecneqiiBaeTCH yy 4. B momcht kphth- 
MCCKoro AaBJieHHH hkxhhr yy 4 onycxa- 
eTCfl no noi t. OAHoapeMeHHo npii He- 
3iiamiTenbHOM yBejiH«ieHHM AaaneHMR. cpe- 
saeTCH *HKcaTop aarnymxH 10 f xoTopaa 
naAaeT b pacniHpeiMiyib noAocTb 1101 1. 
Ha pacnonoxeHHyio b iieft orpaHHmiTenb- 
Hy» KpecTOBHiiy. 0cBo6oxAaeTCH KaHan 
Ajir nepeAaw xhakocth b ronoBxy 14. 
PaanemeHHbiA b Hefl o6paTHbifl xnanaH 15 
npH C03AaHHH A3 BAeHHB aaxpwBaeTCH . 

9 HA, 



1 

HsoGpereHHe othocmtch k TexHHKe 
noA3eHHoro pexoHTa ckb3jkhh 9 a hmghho 
k ycTpoficTsaM aah BoccTaKOBiieKHfl rep* 

MeTHsaUHH o6caAHbOC KOJIOHH RefrrHHbtX, 
BOABHbOC H ra3OBb0C CKBaJKMH. " 

Uejib H3o6peTeHHH - noBbnnefme Ha- 
AexiiocTH paOoTbi ycTpoftCTBa 3a cner 
npeAOTapameHHH aaxAHHUBaKHH ynopoa 
b tuiacTbfpe npw oAHOBpeMeHHOM ynpo- |q 
me ram ero xoHCTpyxAHH • 

Ha 4>Mr. 1 HaoGpaxen rcxfrpHpoBaHHbiA 

ItnaCTWpb C UHJJHHAPHMeCKHMH xoHue- 

BbiMH yqacTKaMH; Ha <tmr. 2 - paapes 
A-A Ha <t>Hr. 1; Ha <&Hr. 3 - paape3 15 
B-E Ha 4»nr. 1; Ha ifrnr* 4 - ycTpottCTBo 
b c6ope c nJiacTupeH, oOehh bha; Ha 
$wr. 5 - noJiaxeHHe njiacTwpH nocne 
rHAPaajiimecKoro bo3A6hctbhh 11a nna- 
CTupb; Ha <>Hr. 6 - to me, nocne cpe- 20 
3a HHXHero yana ynnoTHeKHH; Ha <&Hr,7- 
to xe t npn ero xaAHopoBxe AopHHpyio- 
mefi roAOBKofl b KaMaJibHbiH nepnon; Ha 
4wr. 8 - nonoxeHHe nepexpuBaTenji no- 
Toxa b MoneHT pacmHpeHHfl nnacTbipH 25 

rHAPaBAHMeCKHM B03AeACTBHeM| Ha 

♦nr. 9 - to xe, nocne erb cpesa, pas- 
pes. 

yCTpofiCTBO COCTOHT H3 nOAOH DTaH*" 

r*i 1 c paAiianbHUMH OTBepcTHAHH 2 9 3c 
pacnonoxeHHbiMH BiiyTpH ro<J)pHpoBaHHoro 
nnacTbipfl 3, yanos 4 ynnoTiieHHn, 3a- 
KppfineiiHMx Ha nonon nrraHre 1 b KOHue- 
Bbix lUcntMApHMecKHx «<acTRX ro4>P»poBaH- 



2 

Horo nnacTwpa 3 h coctohdo«* H3 KOAb- 
ucbmx 3AacTHtfHboc BTyAOK 5 t Maoieo6- 
pasHboc KaroneT 6, orpaHHHHTeAH 7 h 
cpe3Horo orpaHHMHTenH 8, .pa3Men;eHHbix 
BHe rcxfrpHpoBaHfioro njiacTwpn 3 aa y3- 
naMH 4 ynAOTiieKHH 9 npo4>HnbHboc KOHyc- 
Hbcc ynopoB 9, pacnonaKeHHbix Ha nepe- 
xoAax ot ro<t>pHposa hhoh k iuoihhaph- 
qecKofl noBepxHocTH nnacTbipH 3 c o6ec- 
neneHHeM HenoABKxHoro nojioxeHna nna- 
cTwpfl npH cnycxe b cxBaxH^y h coaAa- 
hhh ycnoBHH jsjih paaMeqeHiifl ynnoTHH- 
TenbHboc aneMeHTOB nune yriopos b uh- 
AHHAPHMecKHx uaCTHX nnacTbipfl, nepe- 
Kpbraarena noToxa b BHAe cpe3HOH 3a- 
rnyoxH 10 c 4>HKcaTopoM 11, ycTaHOB- 
neHHbix b nonoH orraHre 1 noA ee pa- 

AH aA bHMMH OT B epCTHHMM 9 OrpaHHUHTCAb- 
HOH KpeCTOBHHbl 12 9 paCHOAOXeHHOH B 

pacumpeHHofi nonocTH 13 nrraHrn 1, Aop- 
HHpyioneH rHAPaBAHnecKOH poaob km 14, 
aaKpeiuieHHoft Ha hhxhcm xoHue nonoft 
niTaHrH 1, h o6paTHoro xnanana 15, 
paaMemeHHoro b rKAPaBAHuecKOR Aop- 
HHpywmeH . roAOBKe 1 4 , 

ycTpoflcTBo cnycxaeTCH Ha Hacocno- 
KOMnpeccopHboc Tpy6ax 16 x MecTy 17 
Ae^exTa oOcaAHoA Tpy6u 18. 

ycTpoftcTBO pa6oTaeT cncAywmHM o<5- 
paaoM. 

IlocAe cnycxa ycrpoftcTBa b cGope 
c nnacTbipeM Ha HacocHo-xoMnpeccop- 
hux TpyOax 16 b CKBaxHHy x mcctv 17 



> U3 
A':J>eKTa b oCcan»on KO/ionne 16 no no- 
n. ' : nrraHre 1 Mepes panHa/ibiiue ot- 
bh ctmr 2 bo BHyTpeHHwio nonocTb tuia- 
ctwph 3 nonawT xiiAKocTb u cosAawT 
THApaBJiH^ecKoe naBneiwe, o6ecneMKBa- 
Kxnee pacompeHHe h npn*aTHe nnacTWpH 
AO noxiHoro xoiiTaKTa ero rotfrpwpoBanHoA 

MaCTH K BHVTpeHHCfl CTCHKC oCcaflHOfl 
r.OAOHKU. 

TcpMeTH3auHH BKyrpeHHcfl iiojiocth 
miacTbipH npM C03flaHHM flaBJiCHHH o6ec- 
neMHeaeTCH aa ever ysJios A ynnoTHC- 
hhji 9 pacnoJiomeHHbix no KonuaM nnacTu- 

PH B miTIHHApHUCCKHX »iaCTHX. FIpHMCM 

nepBOHaqaiibHo rcpMeTHsauKH o6ecne- 
tweaeTCH «iaraeo6pa3KbiMM MaHxeTaKH 6, 
a npH pocTC AaBJieHtw HaAe*H0CTb rep- 
M&TH3ai9fK jionanKHTejibHo noBbimacTCH 
3nacTHqMMMM BTyjiKaMM 5, KOTopwe hoa 
BosAeflcTBHCM AaBAeHHH, nepeMemaHCb 
coBMecTHo c MameoCpasHMMM MaMCTaMM 
b occbom HanpaBJicHKM no nrraHre 1, 
GKHMajoTCH , a b paAHanbHOM HanpaBJi€HMM«- 
no AHaneTpy yBcnH^MBaioTCK^ npo*iHo koh- 
TaKTHpy* c uanHHApHuccKoft noaepxHO- 
CTb» nnacTupH c oAHOBpcMeHHMM ero 
pacmMpCHHCM npH pocre .RaBsiemn ao 

KpHTOTCCKOrO MOMCHTa. B MOMCHT HaCTy- 

nneHwi xpKWiecKoro (pacierHoro) 
AaBJieKHA cpcaaeTCH orpaHHwreAb (oaR- 
6a) 8 h hhxhhr y3cn 4 ynnoTHCHHH ne- 
peMen^cTCH no nonoft mTaHrc bhhs. Oa - 
HOBpeneHHo npH HesHaHMTCJibHOM (pac- 
mcthom) yBCjnweHHH AaBJieHHH cpeaacr- ■ 
ch ^wKcarop 11 nepexpMBaTeJw noTOxa 
cpeaHoft 3arnynncM 10, KOTopaH naAaeT 
b pacompcHHyw nonocTb 13 na orpaHH- 
twxejibHyw icpecTOBHHy 12, ocBo6a*Aan 
icaHajt ahh nepeAaw xhaxocth b rHApaB- 
nmecicyi) AOpHHpy«nyw ronoBxy 14, 06- 
paTHufl icnanaH 15 npH co3AaHMM AaBAe- 
HHH b nppuHpyvmpR ronoBKC 3aKpusaeT- 

CH. 

IIpOACCC paSBaJlbUOBKH UHAHHAPW^ec- 

khx kohuob nnacTWpH h KanM^poBKM no 
Bccft cro Amine ocymecTBAHOTCH nyTeM 
npoTHTHBaHHA n©A AaBJicHMeM rHApaB- 
AH^iecKOfi AopHHpy»acft ronoBxoft npH 
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noAbene HacocHo-KOMnpcccopuwx TpyG 
i<a noBepxHocTH. TaK xaK uonan orran- 
ra 1 MMeer pan»anbmic oTBepcnm 2 c 

BbOCOAOM JKHAKOCTH B CKBaJKHIiy, TO flOA~ 

5 AepxaHMe Heo6xoAMMoro AaBAeHHH b ycr- 
poflCTBe npn pasaaAbnoBKe kohuob h 
KaAH6poBKe nnacTwpH oGecneqHBaeTCH 
3a cieT yBenHqeHHH, npoH3BOAHTeAbHo- 
10 cth Hacoca. 

KaAHfipoBKy nJiacTbipfl moxho noBTO- 
prtTb MMoroKpaTHNMM npoxoAaMH rHApas- 
AHiecKoft AOPHHpywnieft toaobkh, npH 
3tom cnycx roAOBKM b HcxoAKoe noJio- 
15 xeHKe ocymccTBAneTCH 6es H36brrouHoro 

AaBJieHHH XHAKOCTH B CHCTCMe . 

nocne oKOKMaHHH npouecca ycTanoB- 
km nAacTwpH M36brroqHoe.AaBJieHHe b 
CMCTeae cHKMaeTCH h ycTpoftcTBo noA - 

20 MHMaeTCH Ha nOBepXHOCTb, npH 3T0M 

CJXMB 3KHAKOCTH M3 Tpy6 OC yueCT BAH CTCH 

Mepe3 paAHaAbHwe otbcpcthh 2 ycTpofl- 
CTB3 • 

25 1 

OopMyJia H306P'eTCHMH 
YCTPOHCTBO AH« yCTaHOBKM niiaCTbTpH 

b o6caAHofl Tpy6e, coAepxamee noayio 
30 crraHry c paAHaiibHbiMM otbcpcthhmh, 
ro^pHpOBaHHMft rtnacTbrpb c uhahhaph-^ 
<iecKHMH y^acTKaMK no KOHuaM An« paa- 
MemeHKH sepxHero, xecTxo CBHaaHHoro 
c noiidA BTaHroft, m HHXHero yanos 
ynjioTHeHHH, pacnonomeHHue b nonocTH 
imacTMpH ynopw, mecrxo CBH3aHHue c 
yanaMH yanoTHeHHH, h pasMemeHHyw noA 
wiacTbipeM AopHHpywmyw roJioBxy, o t- 
AHMawmeecH Ten, mto, c ue- 
Ab» noBbnsenua ttaAexHocTM paOorw ycT- 
poftCTBa aa cueT npeAOTBpameHHH sa- 
KAHHHsa hhh ynopoB b onacTbipe npa oa- 
HOBpeMeHHOM ynpomeHHH ero KOHCTpyxr • 
tpiH, hwkhhh y3en ynjioTHeKMH ycTaHOB- 
AeH Ha cpe3HOM 3AeMeHxe na nonoft 
nrraHre, nocAeA«HH xecTKO csnsaHa hw 

HHH KOHUOM C AOP HH Py wa l ctt TOAOBKOft H 

HMeer b CBoefl nonocTH noA paAHaAbHbi- 
kh oTBepcTHHKH nepescpusaTeAb noTOKa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 

09)SU (11)1432190 Al 



[see original Russian for figure] 



Fig . 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and ah 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 



The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1; Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initial penod; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated v 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3 in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 11, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 

ma f ,f nance of ?? neces sary P re «ure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
^nJZZ^^ int ° thC initial P0Shi ° n iS -"hout excess pLSfe of 

After the process of patch placement is finished, the excess pressure in the system is 

£2 JS ft ftT ? ^ t0 thC SUrfkCe ' Where the fluid is fro™ the Pipes 

through radial holes 2 of the device. 

Claim 

cnm.oJti*?? f0r .f IaC , in ! a P f Ch in Casing ' ^"^g a hollow rod with radial holes, a 

Z? 1 P - CyhndnCal P0rti0nS at th * ends for dis P° sition of an upper packing 
assembly that ,s rigidly connected with the hollow rod and a lower packing assembly supports 
that are disposed in the cavity of the patch and are rigidly connected withThe packing ? 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming^' 
Ae supports » the patch while simultaneously simplifying its design? the lower picking 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by 
mdiL hoief C ° nn8 ^ "* h3S 3 fl ° W ^utoflfassembly in its Li* under the 
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[see Russian original for figure] 
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1.5/2d 
Fig. 1 
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Russian original for figure] [see Russian original for figure] 

A— A B— B 



fi g 2 fig 3 



[see Russian original for figure] 



Fig. 5 
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Russian original for figure] [see Russian original for figure] 



Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 
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